Abstract
Introduction
Advances in Internet technology have stimulated the rise of virtual communities [11] . A virtual community is an online group in which individuals come together around a shared purpose, interest, or goal [46, 49] . The myriad studies on virtual communities, however, identify key elements of the virtual community：cyberspace, the use of computer-based Information Technology (IT), and most importantly a focus on communication and interaction around content and topics driven by the participants [31] . We thus define a virtual community as "a cyberspace supported by computer-based IT and centered upon communication interaction of participants to generate member-driven contents, resulting in a relationship being built up [31] ."
Especially, Armstrong and Hagel [3] the point of product/service purchase [3] .
In recent years, virtual communities have become increasingly pervasive, ranging from volunteer, self-organized to company-sponsored [51] .
A large number of people voluntarily exchange information and discuss experiences in virtual communities based on shared interests or needs.
Companies increasingly attempt to cultivate such virtual communities in order to maintain longterm relationships with their customers [6] . Companies can extract value from such initiatives only when a significant number of community members are willing to stay and exchange information with others [13] .
However, those virtual communities that were successful to attract users in the beginning often fail to retain their members and become "cyber ghost towns" [13, 44] . Numerous studies therefore has examined what motivates members to stay and continue engaging in virtual communities but due to the diversified perspectives applied, inconsistent results were obtained in prior studies. For example, in the social perspective, the focus is on users' collective behaviors within virtual communities, such as trust or relationships between members [6, 14, 53, 55] . In the technical perspective, the focus is on virtual communities' technology characteristics (e.g., system quality, information quality) and benefits from using virtual communities (e.g., perceived usefulness) [34, 51] . More recent studies have adopted a socio-technical perspective, combining technical and social elements [13, 28, 35, 37] .
For these reasons, the objective of this study is to identify the key factors that influence members' continued use intention in virtual communities and examine their impacts through the comparisons of three major theoretical perspectives used in IS studies. We first identify eight key factors related to continued use in virtual communities and formulate four different models including one base model and three competing models. While the base model is formulated based on the Information Systems (IS) continuance model [7] , the first competing model integrates Cheung and Lee [13] incorporated social factors into the IS continuance model to explain members' intentions to continue using the community and recommend the community in the context of an education portal virtual community. Lin [35] formulated a model of virtual community success that combined system characteristics based on the IS success model and social factors and empirically tested the model in virtual communities with topics ranging from arts to business and news. The social factors examined were however not based on the relationship and interaction among the members. Chen [11] proposed professional virtual communities' continuance model to advance the understanding of online behavior based on IT professional virtual community by social capital theory, IS success model, and Expectation Confirmation Theory (ECT).
Identifying Key Factors of Continued Use

Intention in Virtual Communities
Largely, three steps were conducted to identi- 
Four Alternative Models of Continued Use Intention in Virtual Communities
In this study, we compare four different models (i.e., one base model with three competing models) to understand users' continued use intention in virtual communities and to identify the model that best explains members' continued use intention in virtual communities.
Base Model：IS continuance model
As shown in [ Figure 1 ], we adopt the IS continuance model [7] firmed [33] . Expectation provides a baseline level from which to evaluate the actual performance of the IS while confirmation (or disconfirmation) determines satisfaction [13] .
[ can consider user satisfaction with a virtual community as a necessary condition to ensure their return to or repeated participation in the com-munity [11, 13] . Therefore, we hypothesize that：
H1-1：Satisfaction with the use of virtual community is positively related to virtual community continued use intention.
Perceived usefulness is "the extent to which a person believes that using a particular system could enhance his/her job performance ( [16] , p.320)."
Many technology acceptance studies have shown that perceived usefulness is a strong determinant of user acceptance, adoption intention, and usage behavior [16, 17] . The intention to accept a new IT determines the perceived usefulness of using the new IT [16, 17] , which measures the degree of the each individual's believes or perception using a particular system could enhance his/her job performance or satisfies their needs.
We hypothesize that paths predicted by technology acceptance apply to most virtual community sites. More useful virtual community site would enable the users to accomplish their tasks; therefore, will be used more frequently. Thus, we hypothesize that：
H1-2：Perceived usefulness of a virtual community is positively related to virtual community satisfaction.
H1-3：Perceived usefulness of virtual community is positively related to virtual community continued use intention.
Bhattacherjee [7] suggested that user beliefs and attitudes may change over time as a result of hands-on experience with the system. The effect of disconfirmation and satisfaction on IT usage intention is therefore mediated by these later beliefs and attitudes formed as a result of such experiences.
Confirmation with a virtual community is defined as an affective state resulting from a user's overall evaluation of his/her expectation in comparison with the actual realized benefit of participation in the community. When a user's expectations regarding the participation experiences within the virtual community are confirmed, there is a higher probability that the user will be satisfied and perceive the community as useful. Stafford et al. [50] explained that gratifications are usually defined as some aspect of satisfaction reported by users. Sangwan [48] also argued that the fulfillment of user needs (i.e., expectation confirmation) affects their satisfaction as well as continued use intention in a virtual community. Therefore, if the users' needs are fulfilled (confirmed) through using a virtual community, they will be satisfied. Hence, we hypothesize that：
H1-4：Virtual community confirmation is positively related to virtual community satisfaction.
According to cognitive dissonance theory [19] , users may experience cognitive dissonance if their pre-acceptance usefulness perceptions are disconfirmed during actual use. Therefore, users may try to reduce this dissonance by modifying their perceived usefulness in order to be more consistent with reality. That is, confirmation will tend to elevate users' perceived usefulness and reduce disconfirmation [7] . Therefore, we hypothesize that：
H1-5：Virtual community confirmation is pos-
itively related to perceived usefulness of virtual community.
Competing Model 1：Integrated IS
Continuance-TAM Model
The first competing model proposed in this paper is shown in [ Figure 2 ] [ Figure 3 ] Competing Model 2：IS ContinuanceSocial Capital
The crux of social capital theory is that social relationships are conducive to productive resources. Social capital is the sum of the actual and potential resources embedded within, available through, and derived from the network of relationships possessed by an individual or social unit that are accessed and/or mobilized in purposive action [36, 43] .
Several outcomes can result from virtual community activity, such as "members' feeling of ownership of the virtual community, members" loyalty to the community, or organizational citizenship behaviors (OCB) [27] that entails voluntary acts to help others [5, 18, 39, 40, 54] . In this study, we apply the concept of voluntary participation behaviors (e.g., posting new information, answering others' requests, providing feedback to others' posts) to help or give information to other members in a virtual community. It is likely that members who are active participants in a virtual community form a more positive attitude toward their community [27] .
The users in a virtual community revealed that they participated in the virtual community mainly for information and knowledge exchange [10] .
Such participation is often used to measure the success of virtual community [44] . Therefore, we hypothesize that： 
Research Methodology
Measures
We adopted validated measures for our constructs from major prior studies. They are summarized in <Appendix A> with operational definitions and related references. All items are measured on a seven-point Likert scale ranging from strongly disagree (1) to strongly agree (7). 
Data Collection
Data Analysis and Results
Analysis Method
Two-stage structural equation modeling was applied to examine our proposed models and hypotheses [2] . In the first step, the measurement model was examined to ensure the reliability and validity of the measures. The second step tested the structural relationships among latent constructs. 
Structural Model
The structural model reflecting the assumed causal relationships among the constructs was tested with the data collected from the validated measures. [ Figure 5 ] to [ Figure 8 ] displays the analysis results of four different models including the path loadings, p-value, and R-squares.
[ Figure 5 ] shows the analysis result of Base Model (i.e., IS continuance model). All the hy- 6. Discussion and Implications
Findings
The main findings of the study are two folds.
First, social perspective seems to be the most appropriate perspective to interpret the continued intention of users to use virtual community. In the comparison of the models, we basically followed four guidelines, suggested by Janik and
Toulmin [25] , that have been adopted by several studies [12, 24, 41] We infer the reason that although perceived ease of use is an important factor in deciding whether to join a virtual community or not for the first time, it is not the case for users' continued use intention [26] . In addition, the results of this study confirm that the relationship factors derived from the social capital theory are important for users' continued use intention in the context of virtual community. In particular, virtual community participation is a crucial factor for both the virtual community satisfaction and continued use intention. Moreover, the results
show that virtual community participation mediates the relation between network quality (interaction among the virtual community members) and virtual community satisfaction. This result can be interpreted in that users are more satisfied with the virtual community when they are actively participating in the virtual community through the community networks.
Theoretical Contributions
The theoretical contributions of this study are 
Practical Implications
The implication of this study on practitioners is the help it can provide community leaders to stimulate their virtual communities in the long term. The long-standing challenge for all community moderators has been to maintain an active community. This study emphasizes to those leaders that the social aspects of the community are the factors that require greater consideration to ensure the long-term success of a virtual community. Virtual community users seem to focus less on the technical platform of the community but more on social interaction built out of trust and satisfaction. Unless the foundation for building such emotional ties has been established in a virtual community, providing highly technical services would not guarantee success.
Another practical implication of this study is that it contrasts the difference between the technical and social aspects of a virtual community, which are, in reality, often perceived together. Practitioners must understand the virtual community features in detail so they can respond to each of these points from the marketing/promotion perspective. In this sense, this study provides several basic frameworks for practitioners that ensure that various functionalities of virtual communities can be viewed from either technical or social perspectives-or both-to enable managers to develop strategies in a more sensitive manner.
Limitations and Future Research
This study also has a few limitations, some of which offer opportunities for future research. 
<Appdendix A> Measures Used for Constructs
Construct Definition Item Ref.
Virtual community satisfaction
Users' feelings about prior use of virtual communities [7] /the positive affect or attraction to a relationship [32] ∘ I feel pleased about my overall experience with VC use. ∘ I feel contented about my overall experience with VC use. ∘ I feel delighted about my overall experience with VC use. ∘ I feel fulfilled about my overall experience with VC use. ∘ I feel happy about my overall experience with VC use. [7, 32, 47] Virtual community participation Degree of voluntary participation behaviors to help or give information to other members in a virtual community ∘ I take an active part in our VC. ∘ I do my best to stimulate our VC. ∘ I often provide useful information/contents to our VC members. ∘ I often post or reply in our VC. ∘ I often help our VC members who seek support from other members.
[27]
Virtual community confirmation Users' perception of the congruence between expectations for virtual community use and its actual performance ∘ My experience with using the VC was better than I expected. ∘ The service level provided by the VC was better than I expected. ∘ Overall, most of my expectations from using the VC were confirmed. ∘ The benefit provided by the VC was better than I expected. ∘ Overall, my experience with using the VC was better than I expected.
[7]
Perceived usefulness
The degree to which a person believes that using a particular system could enhance his or her job performance ∘ Using the VC is of benefit to me. ∘ Using the VC would improve my knowledge about areas of interest. ∘ Using the VC site is useful in my hobby or area of interest. ∘ Using the VC site would improve my job performance. [1, 16] Perceived ease of use
The degree to which a person believes that using a particular system is free of effort ∘ Learning to operate the VC site is easy. ∘ It was easy to become skillful in using the VC site. ∘ I find the VC site to be flexible to interact with. ∘ I find the VC site easy to use. ∘ My interaction with the VC site is clear and understandable. [1, 16] Network quality Specific types of relationships that link defined sets of people /interaction with virtual community members while using virtual communities' information or contacting with members ∘ I know many members in the VC. ∘ I bond with others. ∘ I have long-term contacts. ∘ I feel part of the VC. ∘ I have contact with many VC members.
[6]
Social trust
Socially learned and confirmed expectations that people have of each other/the fact that an individual expects a community to be based on honesty, partnership, and joint norms ∘ Members in the VC behave in a consistent manner. ∘ Members in the VC would not knowingly do anything to disrupt the conversation. ∘ Members in the VC are truthful in dealing with one another. ∘ Members in the VC are going to help each other. [6] Virtual community continued use intention Users' intention to continue using a virtual community [7] /the likelihood that a user will continue to use a virtual community [13] ∘ I intend to continue to use this VC in the future. ∘ I am willing to communicate with the VC's other members. ∘ I expect to obtain needed information by using VC in the future. ∘ I believe it is worthwhile for me to return to use the VC. ∘ I intend to use this VC frequently in the future. [4, 7, 13] <Appdendix B> CFA results Note) CR = composite reliability; AVE = average variance extracted. CF = VC confirmation; PE = perceived ease of use; PU = perceived usefulness; NQ = network quality; SF = VC satisfaction; ST = social trust; PT = VC participation; CI = VC continued use intention; JB = Job; PR = VC using period; PP = VC using purpose.
<Table B2> Correlation between Constructs
(a) Base Model
